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ABSTRACT
I n  o rd e r  to  a s s e s s  th e  fem a le  g u p p y 's  c h o ic e  o f  m ale  com panion, 
fe m a le s  w ere  a llo w e d  t o  choose  among th r e e  d i f f e r e n t l y  c o lo re d  o r  
two s i z e s  o f  m a le s .  The fem a le s  w ere i n  co m p le te  c o n t r o l  o f  th e  
c h o ic e  s i t u a t i o n  s in c e  th e  m a les  w ere p re v e n te d  from  i n i t i a t i n g  any  
c o n ta c t  w ith  them . The fem a le s  ch o se  m a les  on a  b a s i s  o f  c o lo r  b u t 
n o t  s i z e ,  d e m o n s tra tin g  t h a t  fe m a le s  chose  some m ale g u p p ie s  o v e r  
o th e r s  b e c a u se  o f  t h e i r  p h y s ic a l  c h a r a c t e r i s t i c s .
vi
A lth o u g h  th e  guppy , P o e c l l i a  r e t i c u l a t a , h as  been  u sed  a s  an  
e x p e r im e n ta l  a n im a l f o r  many y e a r s ,  and i t s  m a tin g  and c o u r ts h ip  
b e h a v io rs  a r e  w e ll  known, few s tu d ie s  have b een  co n ce rn ed  w ith  th e  
f e m a le 's  r o l e  i n  guppy c o u r t s h ip .  T h is  i s  s u r p r i s in g  i n  th e  l i g h t  o f  
th e  co n ce p t o f  s e x u a l s e l e c t i o n ,  b e c a u se  p resu m ab ly  th e  fem a le  makes 
th e  f i n a l  c h o ic e  i n  c o u r ts h ip  d e c i s io n s  ( T r iv e r s  1 9 7 2 ). The q u e s t io n  
a r i s e s  a s  t o  why p a r t i c u l a r  m a les  a r e  chosen  a s  s e x u a l  p a r tn e r s  by 
fem a le  g u p p ie s .  Many s tu d ie s  in v o lv in g  c o u r t s h ip  b e h a v io r  i n  g u p p ie s  
c a n n o t answ er t h i s  q u e s t io n  d i r e c t l y  o r  a t  a l l  (B as to ck  1967, C la rk  
and A ronson 1951, H ask in s  and H ask in s  1949, F a r r  1 9 7 6 ), b e c a u se  th e  
fem ale  g u p p ie s ,  i n  th e  sm a ll a q u a r ia  in v o lv e d ,  c o u ld  n o t  choose 
unam biguously  t o  a c c e p t  o r  r e j e c t  c o u r t s h i p .  T here  was no way f o r  
th e  fem ale  to  e sc a p e  i f  she so  d e c id e d .
I n v e s t i g a t in g  fem a le  c h o ic e  b e h a v io r  in v o lv e s  a r r a n g in g  th e  p ro b ­
lem so  t h a t  one i s  s u re  t h a t  i t  i s  th e  fem a le  w h ich  i s  m aking th e  
c o u r t s h ip  d e c i s i o n .  S in c e  fe m a le s  among r e l a t e d  s p e c ie s  do n o t d i f f e r  
among th e m se lv e s  i n  s i z e ,  c o l o r ,  and  o th e r  p h y s ic a l  c h a r a c t e r i s t i c s  a s  
much a s  m a les  do (S e la n d e r  1 9 6 5 ), and  th e y  te n d  t o  in v e s t  more tim e  
and  en e rg y  i n  c o u r t s h ip  and  r e p r o d u c t io n  th a n  m a les  do ( T r iv e r s  1972) 
i t  fo llo w s  from  F i s h e r 's  (1958) th e o ry  o f  g e n e t ic  m echanism s t h a t  m a les  
sh o u ld  have d ev e lo p ed  m o rp h o lo g ic a l c h a r a c te r s  and b e h a v io rs  t h a t  
c l o s e l y  m atch  th e  f e m a le s ' p r e f e r e n c e s .
The m echanism s o f  s e x u a l  s e l e c t i o n  have re c e iv e d  c o n s id e r a b le  
t h e o r e t i c a l  t r e a tm e n t  (Batem an 1948, F is h e r  1958, W ills o n  and P ian k a
21963, S e la n d e r  1965, V ern e r 1965, O ria n s  1969, W illia m s  1975, Z ahav i 
1975, D awkins 1 9 7 6 ). T hese m echanism s r e l a t e  p r im a r i ly  to  H u x le y 's  
c o n c e p ts  o f  e p ig am ic  and  in t r a s e x u a l  s e l e c t i o n  (Mayr 1 9 7 2 ). I n t r a -  
s e x u a l  s e l e c t i o n  in v o lv e s  e i t h e r  p r e -  o r  p o s t - c o p u la to r y  c o m p e ti t io n  
among members o f  th e  same s e x ,  and can  in c lu d e  t e r r i t o r i a l  e x c lu s io n ,  
dom inance, d i f f e r e n t i a l  a b i l i t y  t o  lo c a te  m a te s ,  m a tin g  p lu g s ,  sperm  
d is p la c e m e n t,  in d u c e d  a b o r t i o n  and i n f a n t i c i d e .  E pigam ic s e l e c t i o n  
in v o lv e s  e i t h e r  c h o ic e  made betw een  s e x u a l  p a r tn e r s  o r  d i f f e r e n t i a l  
m a tin g  s u c c e s s  a s  a  f u n c t io n  o f  b re e d in g  tim e  (W ilson  1 9 7 5 ). In  
ep ig am ic  s e l e c t i o n  i t  i s  u s u a l l y  b u t n o t i n v a r i a b l y ,  th e  fem a le  w hich  
ch ooses a  s e x u a l  p a r tn e r  on th e  b a s i s  o f  sh o w in e ss , s e x u a l  a b i l i t y ,  
o r p re s e n c e  a t  th e  r i g h t  t im e .  F a r r  (1977) p o in t s  o u t t h a t  in s ta n c e s  
o f  i n t r a s e x u a l  s e l e c t i o n  a r e  r e l a t i v e l y  e a s y  to  f in d  b u t n o t  th o s e  
o f  ep ig am ic  s e l e c t i o n .  He exam ined th e  r o l e  o f  s e x u a l  s e l e c t i o n  in  
th e  f e m a le 's  c h o ic e  o f  c o u r t s h ip  p a r tn e r  and i n  th e  co n seq u en t p r e s e r ­
v a t io n  o f  m ale guppy po lym orph ism . He showed t h a t  i n t r a s e x u a l  com­
p e t i t i o n  e x i s t s  among m ale g u p p ie s  (1 9 7 6 ) , and  t h a t  fe m a le s  show 
p r e f e r e n c e s  f o r  new ly  in t ro d u c e d  m a les  t h a t  d i f f e r  i n  c o l o r a t i o n  from  
m ales  a l r e a d y  p r e s e n t  i n  a  t e s t  p o p u la t io n  (1 9 7 7 ) . The l a t t e r  s tu d y  
looked  a t  fem a le  s e l e c t i o n  o f  a  new ly in t ro d u c e d  r a r e  m ale by n o t in g  
th e  f e m a le s ' r e s p o n s e s  t o  m ale d i s p la y s  and  by c o u n tin g  th e  b ro o d s  
s i r e d  by th e  d i f f e r e n t l y  c o lo re d  m a le s .  He a t t r i b u t e d  th e  g r e a t e r -  
th a n -c h a n c e  s u c c e s s  o f  th e  r a r e  m a les  t o  t h e i r  s e l e c t i o n  by th e  fem a le s  
r a t h e r  th a n  t o  t h e i r  own i n i t i a t i v e .  Y e t, ev en  i n  t h i s  s tu d y  th e  
fem a le s  w ere  n o t  i n  co m p le te  c o n t r o l  o f  th e  c h o ic e  s i t u a t i o n .
The c o n c e rn  o f  th e  p r e s e n t  s tu d y  was t o  i n v e s t i g a t e  s e x u a l
3s e l e c t i o n  by g u p p ie s  i n  a  s i t u a t i o n  w hich  p ro v id e d  th e  fe m a le s  w i th  a 
means o f  c o m p le te ly  c o n t r o l l i n g  t h e i r  c o u r t s h ip  c h o ic e s .  The fem a le s  
w ere a llo w e d  to  choose  among m ales  t h a t  d i f f e r e d  i n  c o lo r a t i o n  o r  s i z e  
t o  se e  i f  e i t h e r  a s p e c t  o f  m orphology  in f lu e n c e d  t h e i r  c o u r ts h ip  
p r e f e r e n c e s .  S in c e  c o l o r a t i o n  v a r i e s  i n  m ale g u p p ie s ,  w hereas s i z e  i s  
m ore c o n s i s t e n t ,  th e s e  two c h a r a c te r s  c o u ld  b o th  be in f lu e n c e d  by 
fem ale  c h o ic e  b u t i n  o p p o s i te  d i r e c t i o n s .  Thus fem ales  co u ld  make 
c h o ic e s  w hich  w ould te n d  to  make m a les  more h e te ro g e n e o u s  i n  one 
c h a r a c te r  and more homogeneous i n  th e  o th e r .  H e re , th e  r o l e  o f  fem ale  
c h o ic e  was exam ined w ith  r e s p e c t  t o  th e s e  two m o rp h o lo g ic a l c h a r a c ­
t e r s .
METHOD
S u b je c ts
The s u b je c t s  o f  t h i s  s tu d y  c o n s is te d  o f  120 fem ale  g u p p ie s  
o b ta in e d  from  a  l o c a l  s u p p l i e r .  The fem aleB w ere d ra b  i n  c o l o r a t io n  
and s im i l a r  i n  s i z e  (a p p ro x im a te ly  4 -5  cm ). The m ale guppy s t im u l i  
d i f f e r e d  i n  c o l o r a t i o n  and  s i z e .  The c o l o r a t io n s  w e re :
F an cy : They had i n t e n s e ly  c o lo re d  b o d ie s  w ith  re d  and
b lu e  p re d o m in a tin g . They had l a r g e , showy f i n s .
H a lf -B la c k : They w ere d a rk  b lu e  c a u d a l ly  to  th e  d o r s a l
f i n  and p a le  g re e n  e ls e w h e re .  T h e ir  f i n s  w ere la r g e  
and showy l i k e  th o se  o f  th e  Fancy m a le s .
P l a i n : They had w h i t i s h - g r a y  b o d ie s ,  w ith  sm a ll f i n s  t h a t
w ere b lo tc h e d  w ith  sm a ll am ounts o f  re d  and  b lu e .
Two m a les  w ere u sed  from  e a c h  g ro u p , a  la rg e  one (a p p ro x im a te ly  3 cm
lo n g ) ,  and a  sm a ll one (a p p ro x im a te ly  2 .5  cm lo n g ) .  The same m ales
w ere u sed  f o r  a l l  t e s t s .
The s t im u lu s  m a les  w ere housed  i n  p a r t  o f  a  76-1 aquarium  
s e p a ra te d  from  o th e r  m a les  by a  p l a s t i c  d i v i d e r .  The fem a le s  w ere 
housed  i n  th r e e  76 -1  a q u a r i a .  A t th e  s t a r t  o f  th e  s tu d y  a l l  o f  th e  
fem a le s  w ere housed  i n  tw o o f  th e s e  a q u a r i a ,  a f t e r  e a c h  fem a le  was 
t e s t e d  sh e  was p la c e d  i n  th e  t h i r d  aq u a riu m . The f i s h  w ere  b ro u g h t to  
a  u n ifo rm  s t a t e  o f  food m o t iv a t io n  a t  th e  tim e  o f  t e s t i n g .  They w ere 
fed  i n  th e  m o rn in g , and t e s t e d  i n  th e  a f te r n o o n .
A p p a ra tu s
T e s t in g  was co n d u c ted  i n  a  76-1  aq u ariu m  t h a t  was d iv id e d  i n t o
4
5t h r e e  s e c t io n s  by th e  I n s e r t i o n  o f  a cham ber in  th e  c e n t e r .  The 
cham ber was a  t a l l ,  narrow  box c o n s tr u c te d  o f  plywood and c l e a r  p l a s t i c  
w hich  f i t t e d  t i g h t l y  i n  th e  aq u a riu m . On th e  two s id e s  o f  th e  bo x , 
f a c in g  th e  o u ts id e  aqu ariu m  s e c t i o n s ,  w ere f i t t e d  two w lre -m esh  cones 
p o in t in g  o u tw a rd s . F ig u re s  1 and 2 show th e  cham ber and i t s  d im e n s io n s . 
A f te r  th e  fem a le s  w ere i n i t i a l l y  p la c e d  i n  th e  c e n te r  o f  th e  cham ber 
th e y  made t h e i r  c h o ic e  o f  m ale by h av in g  to  swim th ro u g h  a  cone to  g e t
i n t o  th e  m a le s ' s e c t i o n .  I n  eac h  o u ts id e  s e c t io n  w ere lo c a te d  two
1000-ml g la s s  b e a k e rs  subm erged a p p ro x im a te ly  e ig h t  cm from  th e  cone 
o p e n in g s , in t o  w hich  th e  m ales w ere p la c e d .  T hroughout th e  s tu d y  
l i g h t in g  was c o n s ta n t  from  overh ead  hoods and th e  a q u a r ia  w ere f i l ­
t e r e d  by u n d e r g r a v e l  f i l t e r s .
P ro c e d u re
T e s t in g  began  w ith  th e  p lacem en t o f  d i s s i m i l a r  m ales i n  o p p o s ite  
b e a k e rs  a c c o rd in g  to  th e  c o m b in a tio n s  l i s t e d  i n  T ab le  1 . A f te r  p l a c e ­
m ent o f  th e  m a le s ,  a fem ale  was in t ro d u c e d  i n t o  th e  c e n t e r  cham ber by 
means o f  a  d ip n e t .  When r e le a s e d  she was o r ie n t e d  so  t h a t  th e  long  
a x i s  o f  h e r  body was p e r p e n d ic u la r  t o  th e  long  a x i s  o f  th e  aq u a riu m .
She was th e n  o b se rv ed  a s  she swam i n t o  one o f  th e  s id e  cham b ers . A f te r
e n t e r in g  one o f  th e  s id e  cham bers she was rem oved and r e in t r o d u c e d  in
th e  c e n te r  cham ber.
Each fem ale  was t e s t e d  t e n  tim e s  on th e  same p a i r  o f  m a le s ,  and 
th e  number o f  tim e s  she  swam to  each  m a le 's  b e a k e r  was r e c o rd e d .  E ig h t 
fe m a le s  w ere t e s t e d  f o r  each  m ale c o m b in a tio n . The b e a k e rs  c o n ta in in g  
th e  m a les  w ere sw itc h e d  from  s id e  t o  s id e  i n  a  p re d e te rm in e d
617 .8  cm
F ig .  1 . C ho ice  A p p a ra tu s  ( s id e  v ie w ) ,  (See d e s c r i p t i o n  
In  t e x t ) .
6.4 cm
2 4 .2  cm
F ig .  2 .  C hoice A p p a ra tu s  ( to p  v ie w ) .  (See d e s c r ip t i o n  
i n  t e x t . )
8T ab le  1
M ale C om binations T hat Fem ale G uppies Were 
A llow ed t o  Choose From
M ales LF SF LHB SHB LP SP
LF X X X X X
SF X X X X
LHB X X X
SHB X X
LP X
9c o u n te rb a la n c e d  f a s h io n .  The m a les  w ere p la c e d  i n  b e a k e rs  p r im a r i ly  
t o  p re v e n t a g o n i s t i c  b e h a v io r .  I t  was hoped t h i s  w ould e n s u re  t h a t  th e  
f e m a le s ,  by swimming to  one s i d e ,  w ere in d e ed  b e in g  a t t r a c t e d  t o  t h a t  
m ale  r a t h e r  th a n  f l e e i n g  from  th e  o th e r  m a le . The b e a k e rs  a l s o  s e rv e d  
to  keep  th e  m ale v i s i b l e  to  th e  fem ale  and  i n  one lo c a t io n  a t  a l l  
t im e s .  I t  was b e l ie v e d  th a t  th e s e  a d v a n ta g e s  ou tw eighed  th e  d is a d v a n ­
ta g e  o f  d i s r u p t i n g  c o u r ts h ip  b e h a v io r  and  c o n t a c t .  T y p ic a l ly ,  th e  
fem a le s  h e s i t a t e d  f o r  some seco n d s i n  th e  cham ber, th e n  swam t o  one 
o r  b o th  s i d e s ,  b e fo re  e x i t i n g .
The m ale c o m b in a tio n s  w ere t e s t e d  i n  a  random  o r d e r .  A f te r  a l l  
c o m b in a tio n s  w ere t e s t e d  a  ra n k in g  o f  th e  s i x  m ale s t i m u l i  g ro u p s  was 
d e te rm in e d , and  d i f f e r e n c e s  among g ro u p s  w ere t e s t e d  u s in g  th e  c h i -  
sq u a re  t e s t .
RESULTS
The fe m a le s  ch o se  one m ale o f  a  p a i r  much m ore f r e q u e n t ly  th a n  
h i s  c o u n te r p a r t .  The m ost p r e f e r r e d  m a les  w ere i n  th e  Sm all Fancy 
g ro u p . They w ere fo llo w e d  in  o rd e r  by L arg e  F an cy . S m all P l a i n .
L arge P l a i n . L arge H a I f -B la c k , and Sm all H a lf -B la c k . T h is  ra n k in g  
was d e te rm in e d  by com puting  a  p r e f e r e n c e  r a t i o  f o r  e a c h  m ale g ro u p  in  
th e  co m parison  p a i r s .  The b a s i s  f o r  th e  r a t i o  was th e  t o t a l  number o f  
fem a le  p r e f e r e n c e s  f o r  a  p a r t i c u l a r  p a i r .  T h u s, f o r  e a c h  o f  th e  
f i f t e e n  e x p e r im e n ta l  c o m b in a tio n s  o f  g ro u p s  two r a t i o s  w ere com puted , 
one b e in g  th e  r e c i p r o c a l  o f  th e  o th e r .  Each o f  th e  m ale g ro u p s 
g e n e ra te d  f iv e  r a t i o s .  To ra n k  th e  m ale g ro u p s a  w o n -lo ss  t a b l e  was 
c o n s tr u c te d  from  th e  r a t i o s ,  w here a  r a t i o  g r e a t e r  th a n  one was c o u n ted  
a s  a  w in , a  r a t i o  l e s s  th a n  one a s  a  l o s s ,  and a  r a t i o  o f  one a s  a  t i e .  
Wins w ere aw arded a  v a lu e  o f  1 , lo s s e s  a v a lu e  o f  - 1 ,  and  t i e s  a  v a lu e  
o f  z e r o .
T ab le  2 shows th e  r a n k in g ,  w o n -lo ss  r e c o r d ,  and  p o in t s  f o r  th e  
s i x  m ale g ro u p s . I t  a p p e a re d  from  t h i s  ra n k in g  t h a t  fe m a le s  made 
t h e i r  c h o ic e s  p r im a r i ly  on th e  b a s i s  o f  m ale c o l o r a t i o n  r a t h e r  th a n  o f  
m ale s i z e .
To t e s t  th e  s ig n i f i c a n c e  o f  fem ale  p r e f e r e n c e ,  c h i - s q u a r e  t e s t s  
w ere p e rfo rm e d . The s i g n i f i c a n t  (p .0 5 )  c h i - s q u a r e  and  p r e f e r e n c e  
c o u n ts  (T ab le  3 ) in d ic a te d  t h a t  fem ale  c h o ic e s  w ere  n o t  ra n d a n . M ale 
c o l o r a t i o n  a lo n e  (T ab le  4 ) was a  s i g n i f i c a n t  f a c t o r  i n  s e l e c t i o n
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T ab le  2
O rder o f  P re fe re n c e  o f  M ale Groups Based Upon 
Fem ale C ho ices (See T ex t f o r  E x p la n a tio n )
Group R ecord P o in ts  Rank
W L T
SF 5 0 0 5 1
LF 3 1 1  2 2
SP 2 2 1 0 3
LP 1 2  1 -1  4
LHB 0 2 3 -2 5
SHB 0 4 1 -4  6
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T ab le  3
Chi-Square Test of All Male Groups*
LF SF LHB SHB LP SP T o ta l
O bserved 16 23 11 6 12 12 80
E xpec ted 13 .3 13 .3 13 .3 1 3 .3 13 .3 13 .3 80
x^ = 1 2 .2 5 , s i g n i f i c a n t  a t  l e s s  th a n  .05  l e v e l .
* T ab le  e n t r i e s  f o r  a l l  c h i - s q u a r e s  a r e  th e  number o f  o v e r a l l  
p r e f e r e n c e s  fe m a le s  showed f o r  e a c h  g roup  w ith  fem a le s  w hich  
showed e q u a l  p r e f e r e n c e  f o r  b o th  m a les  i n  t h e i r  co m p ariso n  p a i r  
e x c lu d e d ; th e r e  w ere 40 fem a les  w hich  showed e q u a l  p re f e r e n c e  
and  th e y  w ere e v e n ly  d i s t r i b u t e d  th ro u g h o u t th e  15 co m p ariso n  
p a i r s .
Table 4
C h i-S q u are  T e s t  o f  C o lo r a t io n  o f  H ale  G roups
Fancy H a lf -B la c k P la in T o ta l
O bserved 39 17 2 4 80
E x p ec ted 2 6 .6 7 26 .67 2 6 .6 7 8 0
x2 „  9 t 4 7 5 s i g n i f i c a n t  a t  l e s s  th a n  .01 l e v e l .
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show ing t h a t  fe m a le s  ch o se  m a le s  on th e  b a s i s  o f  c o l o r a t i o n .  A f u r t h e r  
c h i - s q u a r e  (T ab le  5 )  p e rfo rm e d  b e c a u se  th e  F ancy  m a les  w ere ch o sen  
m ost o f t e n ,  showed t h a t  th e  f e m a le s ' p r e f e r e n c e  f o r  Fancy  m a les  was 
s i g n i f i c a n t l y  g r e a t e r  th a n  t h e i r  p r e f e r e n c e s  f o r  e i t h e r  th e  H a lf -B la c k  
o r  P l a i n  m a le s .  The f e m a le s ' c h o ic e s  d id  n o t  d i f f e r  s i g n i f i c a n t l y  among 
th e  H a If -B la c k  and  P l a i n  m a le s  (T ab le  6 ) .  The c h i - s q u a r e  d i s t r i b u t i o n  
a n a ly s in g  b o th  s i z e  and  c o l o r a t i o n  s im u l ta n e o u s ly  (T ab le  7 ) was n o t  
s i g n i f i c a n t ,  n o r  was a  c h i - s q u a r e  com paring  c o l o r a t i o n  and  s i z e  w ith  
th e  d a ta  f o r  th e  P l a i n  m a les  o m i t te d .  T h u s , n o  d i f f e r e n c e s  w ere se e n  
b e c a u se  o f  s i z e ,  n o r  b e c a u se  o f  s i z e  w i th in  c o l o r a t i o n .  F em ales b a se d  
t h e i r  c h o ic e s  p r im a r i ly  upon m ale  c o l o r a t i o n .
Table 5
Chi-Square Test of Fancy Males Compared 
to HaIf-Black and Plain Males
Fancy H a lf -B la c k  & P la i n T o ta l
O bserved 39 41 80
E x p e c te d 2 6 .6 7 5 3 .3 3 80
x2 -  8 .5 5 , s i g n i f i c a n t  a t l e s s  th a n  .01  l e v e l .
Table 6
Chi-Square Test of HaIf-Black Males 
Compared to Plain Males
H a lf -B la c k P la i n T o ta l
Observed 17 24 41
E x p ec ted  2 1 .5 2 1 .5 41
» 1 .2 ,  n o t  s i g n i f i c a n t .
Table 7
C h i-S q u a re  T e s t  Com paring C o lo r a t io n  and  
S iz e  Among A l l  M ale G roups
Fancy H a lf -B la c k P l a i n T o ta l s
L arge 16 11 12 39
S m all 23 6 12 41
39 17 24 80
x^ = 2 .6 9 ,  n o t  s i g n i f i c a n t .
DISCUSSION
D rab guppy fe m a le s  t h a t  w ere s i m i l a r  i n  s i z e  c h o se  t o  be n e a r  
some m a les  o v e r  o th e r s  b e c a u se  o f  t h e i r  c o l o r  b u t  n o t  b e c a u se  o f  t h e i r  
s i z e .  T h is  p r e f e r e n c e  s a t i s f i e s  th e  f i r s t  s t e p  r e q u i r e d  d e te rm in in g  
th e  r o l e  o f  fe m a le  c h o ic e  i n  guppy c o u r t s h i p .  The o rd e r  o f  p r e f e r e n c e  
b y  th e s e  fe m a le s  was S m all F an cy . L arg e  F a n c y . S m all P l a i n . L arg e  
P l a i n . L arg e  H a I f -B la c k , and  S m all H a I f -B la c k . The fe m a le s  1 
p r e f e r e n c e  f o r  th e  F ancy  o v e r  th e  H a I f -B la c k  m a le s  o c c u r re d  ev en  th o u g h  
th e  f i n s  o f  th e  tw o g ro u p s  a r e  s i m i l a r  i n  s i z e  and s h a p e , and  b o th  a r e  
i n t e n s e l y  c o lo r e d .  I t  a p p e a r s  t h a t  th e  fe m a le s  s e l e c t e d  m a les  
p r im a r i l y  on th e  b a s i s  o f  t h e i r  c o lo r  p a t t e r n  and n o t  on o th e r  
c h a r a c t e r i s t i c s .  The fe m a le s  may have b e e n  m a tc h in g  th e  m a les  th e y  
saw to  some i n t e r n a l l y  programmed s p e c i f i c  s e a r c h  im age (K rebs 1 9 7 3 ), 
s i m i l a r  b u t n o t  i d e n t i c a l  w i th  th e  Fancy  c o l o r  p a t t e r n .  The o v e r a l l  
o rd e r  o f  p r e f e r e n c e  a g re e s  w i th  t h i s  i n t e r p r e t a t i o n  s in c e  th e  second  
m ost p r e f e r r e d  g ro u p  was th e  P l a i n ; w hat l i t t l e  c o l o r a t i o n  th e y  had was 
s i m i l a r  t o  th e  Fancy  m a le s .
A c o n d i t io n  w h ich  may a f f e c t  th e  i n t e r p r e t a t i o n  o f  th e s e  r e s u l t s  
w as t h a t  th e  fe m a le s  u sed  i n  t h i s  s tu d y  co m p rised  a  sam ple  more 
homogeneous th a n  th e  p o p u la t io n  a t  l a r g e .  Some fe m a le s  i n  th e  
a u t h o r 's  p o s s e s s io n  b u t  n o t  u se d  i n  t h i s  s tu d y ,  l i k e  th e  H a lf -B la c k  
fe m a le s  w ere  a l s o  d a rk  b lu e  c a u d a l to  th e  d o r s a l  f i n .  S in c e  th e s e  
fe m a le s  w ere  n o t  u sed  ( th e r e  w ere  o n ly  a  few i n  th e  s a m p le ) ,  i t  i s
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n o t  p o s s ib le  t o  d e te rm in e  I f  th e y  m ig h t have had  a  d i f f e r e n t  s e a r c h  
Im age th a n  th e  fe m a le s  t h a t  w ere  u s e d .  The s p e c i f i c  s e a r c h  Im age 
may be  a  m echanism  f o r  fem a le  s e l e c t i o n ,  b u t  t h i s  s tu d y  c a n n o t d e t e r ­
m ine i f  guppy fe m a le s  have one common s e a r c h  im age o r  a  v a r i e t y  o f  
s e a r c h  Im ages t h a t  depend  on th e  g e n e t ic  c o m p o s i t io n  o f  p a r t i c u l a r  
f e m a le s .
The f a c t  t h a t  m ale  g u p p ie s  e x i s t  a s  c o l o r  po lym orphs i n  n a tu r e  
( F a r r  1977) d o es  l i t t l e  t o  c l a r i f y  th e  s i t u a t i o n .  I f  th e  f e m a le s ,  
i n  f a c t ,  have o n ly  one common s e a r c h  im ag e , th e n  i n  o rd e r  f o r  p o ly -  
m orphy to  be m a in ta in e d  i t  m ust b e  due to  f a c t o r s  o th e r  th a n  fem a le  
c h o ic e .  H ow ever, i f  th e  f e m a le s ' c h o ic e s  v a ry  w i th  t h e i r  g e n e t i c  
c o m p o s itio n  su ch  t h a t  g e n e t i c a l l y  d i s t i n c t  fe m a le s  ch o o se  d i f f e r e n t  
m a le s ,  th e n  fem a le  c h o ic e  c o u ld  be  th e  m a jo r in f lu e n c e  i n  m ale p o ly -  
m orphy. The l a t t e r  o f  th e s e  two h y p o th e s e s  w ould b e  r e l a t i v e l y  e a sy  
to  t e s t  u s in g  th e  same a p p a r a tu s  and c o n t r o l l i n g  f o r  fem a le  g e n e t i c  
s t r a i n .  To t e s t  th e  fo rm e r h y p o th e s i s  w ould r e q u i r e  i d e n t i f i c a t i o n  
o f  f a c t o r s  o th e r  th a n  fem a le  c h o ic e  su c h  a s  r e l a t i v e  p r o p o r t i o n s  o f  
m ale  po lym orphs i n  th e  p o p u la t io n  a t  th e  tim e  o f  m a tin g  amd p r e d a to r  
v u l n e r a b i l i t y  o f  m ale  p o ly m o rp h s, w h ich  c o u ld  s e r v e  t o  m a in ta in  them  
i n  p o p u la t io n .  N e v e r th e le s s ,  r e g a r d l e s s  o f  th e  m echanism  in v o lv e d ,  
fem ale  g u p p ie s  ch o o se  m a le s  on th e  b a s i s  o f  t h e i r  c o l o r .  The la c k  o f 
fem a le  p r e f e r e n c e  f o r  m a les  on th e  b a s i s  o f  s i z e  a g a in  s u g g e s ts  t h a t  
f a c t o r s  o th e r  th a n  fem a le  c h o ic e  s e rv e  t o  m a in ta in  m ale  s i z e  s m a l le r  
and  m ore c o n s i s t e n t  th a n  f e m a le s .
T h is  s tu d y  h a s  a llo w e d  fem a le  g u p p ie s  t o  ch o o se  d i f f e r e n t l y
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c o lo re d  o r  s iz e d  m ale  g u p p ie s ,  and  h a s  shown t h a t  th e  fe m a le s  s e l e c t  
on th e  b a s i s  o f  c o lo r  b u t n o t  s i z e .  The s e l e c t i o n  o f  m a le s  f o r  t h e i r  
p h y s ic a l  c h a r a c t e r i s t i c s  shows t h a t  fem a le  c h o ic e  may p la y  a  r o l e  i n  
m ate s e l e c t i o n  a s  p r e d ic t e d  by s e x u a l  s e l e c t i o n  th e o r y .
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